Let L be a 1-trivial dichromatic link in S3 and L its covering link. A relationship between the dichromatic link polynomials, defined by Hoste and Przytycki, of L and Z is given. As an application, it is shown that the link l\ has no symmetries with fixed point set is either of the components.
Introduction
A 1-trivial dichromatic link in S3 is a link having at least two components, one of which is unknotted and labeled, or colored, " 1 ", while all other components are colored "2". If L is a 1-trivial dichromatic link, then we may isotope L until the 1-component, that is the component colored "1", is the z-axis union the point at infinity. If we now project the link into the x-y plane, we obtain a diagram of the 2-sublink in the punctured plane 7?2 -{0} . We may obviously use such punctured diagrams to represent 1-trivial dichromatic links. Generalizing the Jones polynomial [J] , Hoste and Przytycki [HP] (1) <-0> = i, 
(Q K) =-(A2 + A~2)h('K), K¿0, and sw (7)) is the self writhe of D, that is, the sum of the signs of those crossings between strands belonging to the same component. Here we follow Kauffman's notation [K] with the additional convention of marking the puncture with a dot. If L is a 1-trivial dichromatic link, we denote the 1-component by L\ and the 2-sublink by L2 . Let N(L\) be a tubular neighborhood of L\ . Let wr(L) be o the wrapping number of L2 in the solid torus V = S3 -N(L\), that is, the minimal geometric intersection number of L2 with any meridian disk of V.
In [HP] they show
where degA í¿l is the highest degree of h appearing in úí¿ . We consider the pfold cyclic branched cover qp: S3 -> S3 branched over L\ . Then the upstairs branch set L\ and the preimage L2 = q~[(L2) again constitute a 1-trivial dichromatic link L = L\ U L2. Then we have the following: If L is a 1-trivial dichromatic link, we say that L admits a Zp -action fixing L\ if there exists a Zp-action of S3 that preserves L and has fixed point set Li.
As a corollary of Theorems 1 and 2, we have: Corollary 1. Let L be a l-trivial dichromatic link satisfying degA dL = wr(L). Let p be an integer that is more than 1. If L admits a Zp-action fixing L\, there exist an integer r and a Laurent polynomial g(A) such that the coefficient ofh™^ in dL is Af>rô-(P-^m^-l\g(A))}P.
If a 1-trivial dichromatic link L admits a Zp-action fixing L\, then it is shown in [HP] that
for L, where p is prime. If L is a link that is both 1-trivial and 2-trivial, then we can also consider a Zp -action on S3 with fixed point set L2 . Using this, they show that the link L = l\ [R, Appendix C] as shown in Figure 1 admits no Zp-actions fixing L\ for p > 2 or fixing L2 forp>3.
Using Corollary 1, we can show that 1\ admits no Zp-action for any integer p > 2 such that the fixed point set is either L\ or L2. Other examples are also given in §4. In §2 we prove Theorem 1. In §3 we prove Proposition 1. 
Proof of Theorem 1
We now recall "state models" by Kauffman [K] . Let D be a diagram of a link L. If U is the underlying planar graph for D, then a state of U is a choice of splitting marker for every vertex of U. Let S be a state for a diagram D and D(S) the diagram obtained from D by splitting the state 5.
If we consider the diagrams of links, we can define the wrapping number of them as follows: Let D be a punctured diagram of L. We define wr(D), the wrapping number of D, to be the minimal intersection number between D and any ray emanating from the puncture and extending to infinity. Lemma 1. Let D be a punctured diagram of a l-trivial dichromatic link L with wr(£>) = «7.. Then there exists a state S of D satisfying degA (7)(5) Figure 4 is that of L, where each T¡, I < i < p, is a copy of T and T is the sum of T\,T2, ... ,TP . Let U be the underlying planar graph for D and UT¡ subgraph of U for T¡. In Figure 4 let Si, S2, ... , Sp be the states for the tangles T\,T2, ... ,TP , respectively. The union of S\,S2, ... ,SP defines a state S for the diagram D, which we denote by S = (S\,S2, ... ,SP). We may also regard S as a state for T. Let 77(5,-) (resp. T'(S)) be the tangle obtained from T¡(S¡) (resp. T(S)) by removing all the trivial components contained entirely in T¡(S¡) (resp. T(S)). Then we have: 
Applications
Using Corollary 1, we prove that the link 72 [R, Appendix C] as shown in Figure 6 admits no Zp -action for any integer p > 2 such that the fixed point set is each of the trivial components, and that the link 8| [R, Appendix C] as shown in Figure 7 admits no Zp -action for any integer p > 3 such that the fixed point set is the component colored "1."
Since L -l2 is a link that is both 1-trivial and 2-trivial, we may compute í/¿ relative to either component. Call these two invariants dL and d\ , respectively. But 72 is interchangeable, so dL = d\. The highest degree of « in dL is 3.
where wr(L(2)) is the wrapping number of L2 in the solid torus S3 -N(Li). Suppose there is a Zp -action with fixed point set L\ for an integer p>2. Then by Corollary 1 there exists a Laurent polynomial f(A) such that the coefficient of h3 in dL is equal to ô~2{p~{){f(A)}p . On the other hand the coefficient of h3 in dl is -A4(A2 + A~2)2(A4 -1). Thus {f(A)/S2}» = -A4(A*-l).
The right-hand term has the factor A -1. Hence the left-hand term must have the factor A -1, so it has the factor (A-1 )p . But the right-hand term does not have this factor. This is a contradiction. Next we consider L = 8|. The highest degree of « in dL is 2. Thus degA¿¿ = wr(L(2>) = 2. This is impossible for p > 3. If p = 2, then 8^ admits a Z2-action with quotient the Whitehead's link.
Remark. l\ -L -L\ u L2 admits no Zp-action for any integer p > 2 such that the fixed point set is either L\ or L2. Suppose l\ admits a Zp-action. Then there exists a factor link L = L\ U L2 of L. Since L2 is a knot and the linking number lk(L\, L2) of Li and L2 is zero, L2 becomes a knot and the linking number lk(Li, L2) is equal to zero. This is a contradiction by the following fact: Suppose L -K\ U 7v2 is a two component link such that K\ is a trivial knot and lk(7vi, K2) = 0. If we consider the « fold cyclic branched cover of S3 branched over K\, then for a covering link Z = K\ U 7C2 of L, K2 is an «-component link.
